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Neural crest cells are a transient, multi-potent cell population
requisite for vertebrate development. Premigratory neural crest cells
exist as adherent epithelial cells and undergo an epithelial-to-
mesenchymal transition (EMT) to become motile. After cessation of
migration, these cells differentiate to form parts of the peripheral
nervous system, melanocytes, and the craniofacial skeleton. At the
onset of EMT, premigratory neural crest cells lose intercellular
contacts mediated by both adherens junctions and tight junctions
in order to facilitate emigration of cells out of the dorsal neural tube.
We now show that cingulin, a tight junction scaffolding protein, plays
an important role in controlling chick midbrain neural crest cell
delamination and migration. Overexpression of cingulin enhances
emigration of neural crest cells and leads to ectopic delamination of
more ventrolateral neuroepithelial cells. Cingulin depletion also
augments neural crest cell emigration through the premature and
persistent loss of laminin and Cad6B. Our data indicate that cingulin
may carry out this function through effects on Rho proteins. Taken
together, our results show that cingulin plays a crucial function in the
development of the vertebrate embryo through the modulation of
neural crest and neuroepithelial cell delamination.
doi:10.1016/j.ydbio.2011.05.289
Program/Abstract # 333
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The neural crest is a population of migratory cells that follows
specific pathways during development, eventually differentiating
to form parts of the face, heart, and peripheral nervous system.
Stationary, premigratory neural crest cells (NCCs) in the dorsal
neural tube transition to migratory NCCs through the loss of cell–
cell junctions, including tight junctions, during the NCC epithelial-
to-mesenchymal transiton (EMT). Tight junctions (TJs) are located
on the apical side of epithelial cells and serve tomaintain cell polarity
and to form a barrier that prevents the flowofmolecules between the
apical and basolateral surfaces of cells. Our data suggest that the TJ
transmembrane molecule claudin-1 is a candidate protein that may
play a role in NCC development. We have characterized the RNA and
protein distribution of claudin-1 at various stages of chick embryonic
development, focusing on the midbrain region prior to and after NCC
migration. Our results indicate that claudin-1 mRNA is localized to
premigratory NCCs in the dorsal neural folds before NCC EMT, and
claudin-1 protein is distributed along the apical region of the neural
tube. Importantly, claudin-1 transcripts and protein are not observed
in migratory NCCs. We will next investigate the effects of claudin-1
depletion and overexpression on NCC EMT and migration. Our
experiments will reveal the functional role of claudin-1, and the
importance of dismantling TJs in the proper migration of NCCs to
build the vertebrate embryo.
doi:10.1016/j.ydbio.2011.05.290
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Twist1 and Hand2 may play a role in organizing the anterior and
posterior domains of the lower jaw
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The development of the lower jaw is regulated spatiotemporally by
signaling cascades, and is refined through both permissive and inhibitory
signals.We have shown that endothelin-A receptor (Ednra) signaling is a
central regulator of lower jaw identity, establishing the identity of
cranial neural crest cells (NCCs) in the mandibular arch. We have
previously shown that Hand2 is required for regulating lower jaw
development and early tongue morphogenesis in mice. Similarly,
targeted deletion of Twist1 inmigrating NCCs of mice leads to lower
jaw and neural tube defects. While the importance of Twist1/Hand2
gene dosage has been examined in limb development, the signi-
ficance of Twist1/Hand2 gene dosage during lower jaw develop-
ment has not been assessed. To circumvent early neural tube
defects, we conditionally ablated Twist1 later in development using
our Hand2-Cre transgenic line. This also allowed us to create an
allelic series looking at genetic interactions between Twist1 and
Hand2 within the Hand2 expression domain. Our morphological
and histological analysis of single conditional knock-outs demon-
strates that Twist1 in the Hand2 domain is necessary for normal
proximal mandible development, while Hand2 is required for
development of remaining mandible and other lower jaw struc-
tures. Allelic combinations of Hand2/Twist1 conditional mutants
(such as Twist1fl/+; Hand2fl/fl;Hand2-Cre mutants) indicate that
the gene dosage of Twist1 and Hand2 is crucial in lower jaw
development. Importantly, the loss of both factors within the Hand2
expression domain leads to a complete loss of patterning of the
lower jaw, suggesting that Twist1 and Hand2 act together to
establish a “mandibular arch organizer domain”, the loss of which
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